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HOi* KOJlOHHbl 

(57) V43o6peTeHMe otwocwtc* k peMOMTHO-wao- 
/iHuv»OhHbiM p*6oT3M o6ca A Mwx ko/iohh ne<t>- 
Teraadawx cicaaxMM a** ooccxaHOBnCHwa *x 
repMeTMHHOCTvi. Uenb-noawuieMne HaAexHO- 
cth ycTdHOBKM MfiTan/ivnectcoro nnaCTup* 
(Mn) B KOpnyce ycTpoacrsa ycT3H06/u?Mbi 
3/ieKTpoABMrarenbc peAy^TopoM, rwAPOHacoc 
m rivipou^MMAP c no/ibiM nopujneM m wto- 
icom noA Mn na Bany Kopnyca ycraHOB/ieHa 
paCKa-rnBaKwa* ro/iOBica(Pn. B nvi*He* 



TM KOpnyca C BO3MO*H0CTbK> B3aMMOAe*CTBMA 

c MR p33MeiueM ynop c *ecT«o C8H3artHUM c 
hum npMBOAOM ero oceeoro nepeMetueHHa. 
HaA Pr pacno/io*eH AopHnpyiom"* KOHyc, 

yCTaHOB/ieHHWft Ha UlTOKe C BO3M0*HOCTbK> 

B33HMOAeviCTBvta c Mn. npnooA nepeMeme- 
hmp ynopa Buno/weH a 8*Ae AW<t"t>epeHnwa/ib- 
Moro nopWHa. yciaHoe/ieHMoro a icopnyce w 
o6pa3yiomero c ero CTeHKaMvt abc tcaMepw. 

0AH3 M3 K3MGp rwApaB/lMHfiCKM CB«3aHa K3H3- 

noM c nonoCTbK) MarMeTaHwn, a Apyra« - APy- 

r M M K8H3/IOM C HOnOCTblO BC3CW83HMP 

rviAponacoca. MettAy co6o* *aMepw cB*33Hbi 
KananoM c pacnono^eHHWM e hcm o6p8thwm 
K/iananoM co ujtokom. Konyc. npoxoA" no Mn. 
Ae<|>opMUpyeT ero a um/whaP " npw*wMaeT k 
p«M0HTwpyeMOvi ipy6e. nepeMetuaeMa* 
ec/jeA 3a KOHycoM Pr coanaeT Aono/iHWTe/ib- 
Kyio nnaCTMsecKyio Ae<t>opMan*K). Opwi aoctw- 
xehUM aepxHero nonoxenvia ?V cbowm 
TopuoMB03AePiCTByeT Ha ujtok tcnanana, koto- 
pbfft OTKpbJBBeT A°cTyn pa60HBM xmakoc™ M3 

KaMepw H3A noptuneM no xaHa/iy b nonoctb 
ecacbiBaHH» rwAPOHacoca. KoHTa<™a« nno- 
maAfc " yAep*w83iomee ycniine Mn na oeHKe 
o6c3Ahom KOno««bi AOCTaTOMHbi a"« eroyAep- 
xaHna. 1 wn. 



' * K3o6peTeHne othochtcm k ycrpoacTeaM 
nnq peM0HTH0-M30n»mipHHbix pa6oT o6caA- 
hwx ko/iohh ne^TeraaoBbix ckb3>kvih c uenbK) 
BOCCTanooneHVifl nx repMeTviMKOCTH. 

Ue^bio nao6peTeHn« flB/iRercw noebiuje- 
H M e HaAexHOCTM ycTaHOeicM MerannvmecKoro 
n/iacTWpn. 



Ha septe^e cxewaTWMHO M3o6paxeMO 
npeA/iaraeMoe ydpofiCTBO an* peMOHTa 06- 
caAHO^ xo/tOHHW. npoAOAbMWM pa3pe3- 

B uh^whAP^ckom KOpnyce 1 yctponCT- 
oa. cnycxaeMoro b cKB3>KMny Ha Ka6ene 2. 
pacno/io>KeH sneKTpoABwraTenb 3 c peAy* 1 ^ 
Pom 4. AByxnnyHxepHw* r^Aponacoc 5 c sea- 
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cweaiomwMw 6 - KarMeTa-teubMbiMM 7 m peAyx- 
mwjohhwm 8 KnananaMM. .wAPOUwnwHAP 9 c 
no/iwM nopuirteM 10 u uitokom 1 1 . AM«P<*>epeH- 
unantMuC* nopujeHh 12. «BnflK>m>i*c» npneo- 
AOm oceaoro nepeMemeHMd yn.opa 13. m 

*eCT(CO C HUM C8A3aHHWa. AOpHMpYtOlUMW KO- 

Hyc 14 c noAnpyjKWHeHHWMw nnaBaiomwMW 
nnauiKaMM 15. pacxaTueaiomafl ronoaxa 16 u 
npoAOnbHO-ro^pMpoaaHHufi MeTannwMecwiw 
n/>acTbipb 17. Pa6osue nonocTn ruApounnnH- 
Apa 9 m nofloro nopuiH» 10 rviApaB/iMHecKM 
cenaaHw Me*Ay co6oA no icaHa/iy a- «epe3 noA* 
opy>KviHeHrt 3onOTHMK-nepeKnioHaTenb 18. 
KaMepa. oepasoaaHHan ctchk3MM xopnyca * 
AU^epeHUnanbHUM nopumeM 12. rvtAPaann- 
wecKw cBBsawa no xaHanyJc no;ioCTb»o Hame- 
TaHMB rwAPOHaCOca. 

Apyra» KSMeps. o6pa30B3HHaa ctchk3mm 
Kopnycs w Awt<t>epeMUM3m.HbiM nopiuneM. 
rnAp3B/imecKw cabana c nonoctbto ecacwaa- 
hmo ruAPOHacoca KananoM#. 

B AM<t>'4>epeHmianbHOM nopume A" fl cb«- 
3M e6enx KaMep Buno/meH xaHan c axcvia/jbHO 
pacnonojKeHHWM o6paTHWM xnananoM la c 
Bwctynaiow"** M3 xopnyca uitokom. B mcxoa- 
hom no/io*eHMvi xnanaH 19 aaKpwT m paaAenn- 
ex xaMepu, 0 6pa30BaHHbie 

AwtoepeMuw&nbHUM nopiuneM 12 co cienica- 
Xopnyca. BHyrpeHH«« nonocrb yc-rpoMCTBa 

CMDOBaHa C BKeUiHeM CKBaXMHHOW cpeAOM 
KOHyC 14 M P 3CKaTb,B3K)^a» rOAOMB ,16 

yCTaHoJeHU Ha xonue nonoro WToxa 1 1 . now 
aTOM^pxaTbiBaiomafl roiiOBxa ^HeMatHMe- 
cicm csflaaHa c anexTpoABwrare/ieM 3 sepe* 

T£ ABC KOnWHfiCXWM B3A 21 «0 P n Y C3. yCT3HOB" 

nenHUft Ha gnopax KaseMMB e nonoM urroKe 1 1 . 
SS ^0?CB« 3 aHHb,i» C hum w 22 m nnaHe- 
?3p^ peAYKTop «. Ha aany 22 i™«aw* 
3KCueHT P nK 23,cny*amnA npuaoAOM ab Y x 

noOHMpyiOtUMM KonycoM 14 m ynopOM 1 J. 

oho CH36XCHO ynopnuMM oi^vtncaMM mum »ko- 

^yS^SSTX»« ci*»W« o6p3- 

Ha MMtepeane npoaewmw P«mohtho- 
motiupohhux pa6ot no xa6an,o 2 
c« 3 /.eKTpoAB"raTe/.b 3. xotopwvi napea 
SeSSnw 23 np*BOA"T 3 AeAcreKe nnyH *e- 
du wAPWscoca 5 * oA«OB P eMCHHO bo Bpame- 

ronOBKV 16. nepBOHassnbHO wpnyc 1 npnoo- 
pa 3 a fl Kop M aaeTc« a wwoHHe xpyfi. a ww 
pa6oMa« xwiKOCTb no ^anany 5 ot r M ADOMaco : 



ca nocTyoaer a kaMepy h3a A n<t»<t>epeHUManb- 
HUM nopm«ew 12 w psoonee AaaneHwe ^epea 
ynop l3yAep**B3eT npoAO/ibHO-ro<t«pMpo8aM- 
Hbivi M era/\/iMsecKMA n/jacTwpb 17. Flpw 3tom 
5 o6paTHbid itnanaM 19 aaKpux. 

nocne AOCtw>tieHMH Heo6xoA"Moro naene- 
HMfl noAnpy^MHeHHUvt 30/iOTHMK-nepeicniOMa- 
re/ib 18 nepeMecTMTcn bhm3 ao ynopa. 
OTKpwBas AOCTyn pa6oMew jkmakoctm no K3na- 
10 iiyanoA nopiueHb 10 rwAPO^n.MHApa 9. 

flopHnpytomniH KOHyc 14. npoxoAfl no 
n/iacrupto 17. 4>opMwpyeT €ro a um/imhap m 
npn*wMaeT k peMOHTupyeMO^ Tpy6e. a ero 
nflaaatomwe nnaiuxn KanM6py«oT. cosAsean ra- 
15 oaHTMpoBaMMMM HaT»r. nepeMewaeMan BcneA 
sa AopHwpyiomuM KOHycoM 14 pac.OTb.Ba.o- 
^38 roaoaics 16 coaAaet AononH M Tem,Hyx> 
nnacTvtsectcyffi A e(t>opMauMK> nnacTwpfl 17 no 

M3KP0- V« MMKpOHepOBHOCTSM BKyTp6HH6M 

20 -ctchkm oOcaAMOM koaohmm m ynpoMHneT no- 
aepxHOCTHwft cflofi B«yTpeHHeta noeepxnoc™ 
n«acTb.pp 17. np M AOCTMncfiHviM aepxHero no- 
noKeHMfl AopHMpyomsfl ronoBKS 16 cbomm 
topuom BosAePicTeyeT hs wtok KJisnaHa 19. 
25 KoropuPt oTKpusaeT Aocryn pa6o^eCi >kmako- 
ctm us Ka^epw «3A flw«M>epeHunajibMhiM nop- 
lUHen 12 no Kanany i b no/ioctb ocacwflaHMfl 
rwAPOHacoca. 

B 3tom no/io^eMnvt xohtb ktmb a nnoiuaA* 
30 m yAep)xMBaiomee ycunwe n/iacTbipa 17 wa 

CTeHXe 06C3AH0« KO/IOHHW AOCTaTOMHW A«« 

eroYAep>HMB3HMa m AM^epenUManbHbift nop- 
uiBHb 12 awecrec AopH M py«iuviM KOHycow .14 
v^pacKaTbiBatoiuaft ronOBXOf, 1 6 nepeMecTMTC" 
35 BBepx. o6ecneH M Bafl noflHbiii mx bwxoa »a 

CTWP nowe aaaepweHMfl paCorb. no yct3Hoa.ee 
nnacTupfl 17 anexxponpHBOAOM 3 obec^ 
B aeTc« oc8o6o)«AeH M e xopnyca np M 6op . or 

40 ClfiHKM 06C8AH0A XOnOHHW M 38TeM y C T P 0 M CT 

eo TpancnopTMpyeTCR na nOBepxHoctb. 



OopMy/ia n3o6peTeHM« 
• ycrpofiCTBO Afl« peMOHTa oocaAHOw ko- 
45 noHHM. BxnwMa^ee xopnyc. Y"*" OBne "»"*_ 
a h@m aneKTponpwaoA c peAyKiopoM. r Mfl po 

ujtokom. MexannuMecxHii nnacTWpb. ycraHOB 
neHHy* no A « MM «a Bsny xopnyca . pac «TUBa- 
50 k>«wk> ronoBKy m paaMemeHHWA b HWkHM 
saCT^ Xopnyca C 803MO*HOCTbK> b33«moa^ 
ctbmw c MetannvwecxtiM nnaCTupew^ ynop^o 
flM M8ioiueec8 xeM. mto. c uenbK» nosMiue 
„ M „ H3Ae*Hoc™ ycraH08K« 
55 nnacrup... oko CHaSxeno xecrxo «^« H » M 
c ynopoM npMBOAQM ero oceaoro nep^uie 

rortoeKO<» AopuwpyKW"" KOHYCOM. .Y«»^» 
neHHUM na wioxe r^APOUwnnHApa c B03«oxc 
hoct bto B3 aviM0AeiHCT8 M « c MeTannnMecKHM 
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n/iacTbipeM. ea/i icopnyca kmhcmstvih6ckm cbh- 
3 3H c 3ne*TponpnBOAOM. npMBOA oceeoro ne- 
peMemehMft ynopa Bbino/ineH e e*Ae 
AMcM^peHUwaAbHoro nopuinn, ycTaHoeneH- 
Horo b Kopnyce m o6pa3yioiuero c ero creHica- 
mw A»e *aMepu, mAPaBnwMecKM cBaaaHtibie 
mokay co6ow icaManoM c pacno/io*eHHWM b 



h€m o6paTH«M KnanaHOM co uitokom. npu 
3tom OAHa H3 ^Mep rwApasnvmecKM cBRsana 
C nonocTbK) HarHeraMUH. APY^« - c no/iocTt»io 
ecacwBaHUfl rMAPOHacoca, 3 AOpHupytomw* 
KO*yc ycrbMOB/ieH c B03MO»tHOCTbio B3a*MO- 
AefccTBH* b BepxweM nonoKeHMM co ujtokom 
OGpaTHoro KnanaMa. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1 , a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable 2 and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored m the string of tubes 
and then the working fluid, via the channel, 8, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 



Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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